Abstract
for more information about the model and data assimilation.
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The NOGAPS-ALPHA reanalysis datasets have been previously used to study 
158
(2016) analyzed the global distribution and seasonal variation of both eastward and 159 westward propagating QTDWs. In addition, the inter-annual variability of the 160 nonlinear interactions between QTDW and migrating diurnal tide has also been 161 investigated (McCormack et al., 2010; McCormack et al., 2014) . Their analysis 162 results show that the NOGAPS-ALPHA reanalysis model is capable of capturing tidal 163 and planetary wave behaviors in the atmosphere. We will use a two-dimensional least 164 squares fitting to extract QTDW signals in the NOGAPS-ALPHA dataset. 
171
QTDWs dominate the wave spectra with periods of ~42 and ~45 hours, respectively. hemisphere is slightly stronger than that in the northern hemisphere. This is because 177 the larger phase speed of W2 results in more broadly distributed positive refractive 178 index, which enables its propagation in both hemispheres (Liu et al., 2004; Gu et al., observations (Limpasuvan and Wu, 2009; Gu et al., 2013a 
232
The barotropic/baroclinic instabilities of the mean flow and the EP flux of W2
233
and W3 are shown in Figure 7 . It is clear that the W3 is more favorable to propagate 234 in the summer hemisphere, and is dramatically amplified by the mean flow Figure 2 The temporal variations of the (blue) W3 at ~40°S and (green) W2 at ~20°S.
503
The zonal mean temperature at 70°N and 10 hPa is also plotted (red 
